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WHAT IS CLAIMED IS: 

1 . A corrosion-inhibited fire retardant composition comprising: 

at least one fire retardant composition comprised of at least one ammonium 

polyphosphate; 

at least one suspending agent; 

at least one phosphonate selected from a group consisting of 
aminotri(methylenephosphonic acid), l-hydroxyethylidene-l,l-diphosphonic acid, 
hexamethylenediaminetetra(methylenephosphonicacid), 
^ [ diethylenetriaminepenta(methylenephosphonic acid), and salts thereof, and mixtures thereof; 

and 

a corrosion inhibiting system comprised of at least one conosion inhibiting compound 
selected from a group of conosion inhibiting compounds consisting of azoles, insoluble ferric 
pyrophosphate, soluble ferric pyrophosphate, ferrous oxalate, ferric citrate, ferrous sulfate, ferric 
ammonium citrate, insoluble ferrid orthophosphate, soluble feme orthophosphate, ferric 
ammonium oxalate, ferric ammonium sulfate, feme bromide, ferric sodium oxalate, ferric 
stearate, ferric sulfate, ferrous acetate, ferrous ammonium sulfate, ferrous bromide, ferrous 
gluconate, ferrous iodide, ferric acetate, ferric fluoroborate, ferric hydroxide, ferric oleate, 
ferrous himarate, ferrous oxalate, ferrous oxide, ferric lactate, ferric resinate, and any 
combination thereof; 

wherein said corrosion inhibiting system ia present in a minor amount effective to substantially 
reduce corrosiveness of said fire retardant composition. 

2. The composition of claim 1 wherein said azole is at least one azole selected from a group of 
azoles including tolytriazole, benzotriazole, merpaptobenzothiazole, dimercaptomthiadiazole, 
l,2benzisothiazoUne-3-l, 2-benzimidazolone, 4,5,6,7- 
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tetrahydrobenzotriazdle, tolylimidazole, 2-(5-ethyl-2-pyridyl) benzimidazole, phthalimide, any 
alkali metal salts thereof and combinations thereof. 

3. The composition of plaim 1 further comprising at least one additive selected from a group 
of additives consisting of coloring agents, surfactants, stabilizers, theological modifiers, 
opacifying pigments and aily combination thereof. 

4. The composition of claim 1 wherein said corrosion inhibitor is at least one azole and said 
azole is present in said corrosion-inhibited fire retardant composition, in concentrate, in a 
minor amount effective to obtain a maximum corrosivity of yellow brass to a maximum of 5.0 
mils per year, as determined by the "Uniform Corrosion" test set forth in Section 4.5.6.1 of 
"Specification 5100-304b (January 2000) Superseding Specification 5100-00304a (February 
1986)," entitled "Specification for Long Term Retardant, Wildland Fire, Aircraft or Ground 
AppUcation," issued by the United States Department of Agriculture, Forest Service. 

5. The composition of claim 3 wherein said coloring agent is at least one selected from a 
group consisting of higitive coloring agents, non-higitive coloring agents and pigments, 
extenders, opacifying pigments, and other highly colored coloring agents. 

6. The composition of claim 1 wherein said suspending agent is at least one suspending agent 
selected from a group consisting of Attapulgus, Sepiolite, FuUer's earth, Montmorillonite, and 
KaoUn clays. 

7. The composition of claim 1 wherein said corrosion inhibiting system is comprised of at 
least one soluble corrosion inhibiting compoui\d and at least one insoluble corrosion inhibiting 
compound. 

8. The composition of claim 1 wherein said corrd^ion inhibiting system is present in a minor 
amount effective in said corrosion-inhibited fire retatdant composition, in concentrate, to 
obtain at least one of a maximum corrosivity to aluminum of 5.0 mils per year, yeUow brass to 
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5.0 mils per year\and steel to 5.0 mils per year, as determined by the "Uniform Corrosion" test 
set forth in Section\.5.6.1 of "Specification 5100-304b (January 2000) Superseding 
Specification 5100-00^4a (February 1986)," entitled "Specification for Long Term Retardant, 
, , Wildland Fire, Aircraft or^round AppUcation/' issued by the United States Department of 

\^ ' Agriculture, Forest Service. \ 

9. The composition of claim 1 further comprising water. 

10. The cdmposition of claim 1 comprising in the range of about .01% to about 10% of said 
corrosion inhibiting system. 

I I ' , 11. The composition of claim 1 comprising in the range of about .30% to about 6.0% of said 
corrosion inhibiting system. 

12. The composition of claim 1 comprising in the range of about 0.6% to about 5.0% of said 
corrosion inhibiting system. 

13. The composition of claim 1 wherein said phosphonate is aminotri(methylenephosphonic 
acid), or a salt thereof. 

1 4. The composition of claim 1 wherein said phosphonate is pentasodium 
aminotri(methylenephosphonic acid). 

1 5. The composition of claim 1 wherein said phosphonate is 1 -hydroxyethylidene- 1 ,1- 
diphosphonic acid, or a salt thereof. 

16. The composition of claim 1 wherein said phosphonate is tetrasodium 1-hydroxyethyUdene- 
1,1-diphosphonic acid. 

17. The composition of claim 1 wherein said phosphonate is 
hexamethylenediaminetetra(methylenephosphonic acid), or a salt thereof. 

18. The composition of claim 1 wherein said phosphonate is hexapotassium 
hexamethylenediaminetetra(methylenephosphonic acid) . 
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19. The composition of claim 1 wherein said phosphonate is 
diethylenetriaminepenta(methylenephosphonic acid), or a salt thereof. 

20. The composition of claim 1 wherein said phosphonate is hexasodium 
diethylenetriaminepenta(methylenephosphonic acid) . 

21. The composition of claim 1 wherein at least one phosphonate comprises less than about 
10% by weight of said composition, based on total ammonium polyphosphate composition. 

22. The composition of claim 1 wherein at least one phosphonate comprises in the range of 
about 1% to about 10% by weight of said composition, based on total ammonium 
polyphosphate copiposition. 

23. The composition of claim 1 wherein at least one phosphonate comprises about 4.35% by 
weight of said compoeition based on total ammonium polyphosphate composition. 

24. The composition 6i claim 3 wherein said rheological modifying agent is at least one 
selected from a group consisting of guar gum, derivatized guar gum and xanthan gum. 

25. A method of preparing a corrosion-inhibited fire retardant composition, adapted for 
application to wildland fires, the method comprising the steps of: 

(a) forming an intermediate concentrate composition comprising the conosion- 
inhibited fire retardant composition of claim 1; and 

(b) diluting said intermediate concentrate with water to form said corrosion-inhibited 
fire reurdant composition. 

26. The method of claim 25 wherein said azole is at least one azole selected from a group of 
azoles including tolytriazole, benzotriazol^^ mercaptobenzothiazole, dimercaptomthiadiazole, 
l,2benzisothiazonne-3-l, 2-benzimidazolone, 4,5,6,7-tetrahydrobenzotriazole, tolyUmidazole, 
2-(5-ethyl-2-pyridyl) benzimidazole, phthaUmlde, any alkaU metal salts thereof and 
combinations thereof. 
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27. The method of claim 25 wherein said corrosion inhibiting system is comprised of at least 
one soluble corrosion inhibiting compound and at least one insoluble corrosion inhibiting 
compound. 

28. The method of claim 25 wherein said intermediate concentrate composition further 
comprises at least one additive selected from a group of additives consisting of coloring agents, 
surfactants, stabilizefp, theological modifiers, opacifying pigments and any combination 
thereof. 

^ 29, The method of claim 25 wherein said corrosion inhibiting system comprises at least one 
" ' azole and said azole is present in said corrosion-inhibited fire retardant composition, in 
\ ^ concentrate, in a minor amount effective to obtain a maximum corrosivity of yellow brass to 

5.0 mils per year, as determined by the "Uniform Corrosion" test set forth in Section 4.5.6. 1 of 
"Specification 5100-304b (January 2000) Superseding Specification 5100-00304a (February 
1986)," entitled "Specification for Long Term Retardant, Wildland Fire, Aircraft or Ground 
Application," issued by the United States Department of Agriculture, Forest Service. 
30. The method of claim 25 wherein said corrosion inhibiting system is present in a minor 
amount effective to reduce the corrosiveness of said fire reurdant composition, in concentrate, 
to at least one of a maximum corrosivity of aluminum to 5.0 mils per year, brass to 5.0 mils 
per year, and steel to 5.0 mils per year, as determined by the "Uniform Corrosion" test set forth 
in Section 4.5.6.1 of "Specification 5100-304b (January 2000) Superseding Specification 5100- 
00304a (February 1986)," entitled "Specification for Long Term Retardant, Wildland Fire, 
Aircraft or Ground Application," issued by the United States Department of Agriculture, Forest 
Service. ^ 

\ ' 31 The method of claim 25 wherein said intermediate concentrate composition is diluted such 

' ~' X i " " ... 

< that a maximum corrosivity of aluminum is 2.0 mils per year and the maxmium corrosivity ot 
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brass and steel is l.d^mils per year when tested in the totally immersed condition and 5.0 mils 
per year when tested the partially immersed condition, as specified and determined by the 
"Uniform Corrosion" t^^t set forth in Section 4.5.6.1 of "Specification 5100-304b (January 
2000) Superseding Specification 5100-00304a (February 1986)/' entitled "Specification for 
Long Term Retardant, Wi^and Fire, Aircraft or Ground Application," issued by the United 
States Department of Agriculture, Forest Service. 

, 32. The method of claim 28 wherein said coloring agent is at least one coloring agent selected 
from a group of coloring agent^pnsisting of higitive cobring agents, non-hagitive coloring 
agents and pigments, extenders\opacifying pigments, and other highly colored coloring agents. 

33. The method of claim 25 wherein said suspending agent is at least one suspending agem 
selected from a group of suspending agents consisting of Attapulgus clay, Sepiohte, Fuller's 

\ 

\ 

earth, Montmorillonite, and Kaolin islays. 

34. The method of claim 25 wherein said phosphonate is aminotri(methylenephosphonic acid), 
or a salt thereof. 

35. The method of claim 25 wherein said phosphonate is pentasodium 
aminotri(methylenephosphonic acid) . 

36. The method of claim 25 wherein said phosphonate is l-hydroxyethyhdene-1,1- 
diphosphonic acid, or a salt thereof. 

37. The method of claim 25 wherein said phosphonate is tetrasodium l-hydroxyethylidene-1,1- 
diphosphonic acid. 

38. The method of claim 25 wherein said phosphonate is 
hexamethylenediaminetetra(methylenephosphonic acid), or a salt thereof. 

39. The method of claim 25 wherein said phosphonate is hexapotassium 
hexamethylenediaminetetra(methylenephosphonic acid) . 
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40. The method of claim 25 wherein said phosphonate is 
diethylenetriaminepenta(methyienephosphonic acid), or a salt thereof. 

41 . The method of claim 25 wherein said phosphonate is hexasodium 
diethylenetriaminepenta(methylenephosphonic acid) . 

42. The metU of claim 25 wherein at least one phosphonate comprises less than about 10% 
by weight of said composition, based on total ammonium polyphosphate composition. 

43. The method of claim 25 wherein at least one phosphonate comprises in the range of about 
1% to about im>y weight of said composition, based on total ammonium polyphosphate 
composition. \ 

44. The method of <^laim 25 wherein at least one phosphonate comprises about 4.35% by 
weight of said composition based on total ammonium polyphosphate composition. 

45. The method of claiip 28 wherein said theological modifying agent is at least one selected 
from a group consisting\f guar gum, derivatized guar gum and xanthan gum. 

46. A method of suppressing wildland fires comprising aerially applying to wildland vegetation 
a fire suppressing composition comprising: 

water; and 

the corrosion-inhibited fire retardant composition of claim 1 . 

47. The method of claim 46 wherein said azole is at least one azole selected from a group of 
-] azoles includins tolytriazole, benzotriazole, mercaptobenzothiazole, dimercaptomthiadiazole, 

; ' l,2benzisothiazoline-3-l, 2-benzimidazolone, 4,5,6,7-tetrahydrobenzotriazole, tolyUmidazole, 
2-(5-ethyl-2-pyridyl) Wzimidazole, phthalimide, any alkaU metal salts thereof and 
combinations thereof. x 
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48^ The method of tkim 46 further comprising at least one addUtve selected from a group of 
additrves conststing of colormg agents, surfactants, stahiUzers, rheologrcal modifiers, opacifying 
pigments, and any combination thereof. 

49. The method of clarm 46 wherein sa.d corrosion inhibitor is at least one azole and said azole 
is present in said corrosion-inhibited fire retardant composition, in concentrate, in a minor 
amount effectrve to obtain a corrosrvrty of yellow brass to a maximum of 5.0 mils per year, as 
detem>ined by the "Uniform Corrosion" test set forth in Section 4.5.6.1 of "Speeif.cation 5100- 
304b duly 1999) Superseding Specification 510O.0O3D4a (February 1986)," entitled 
.specification for long Term Reurdant, Wildland Frre, Aircraft or Ground Applrcatron," issued 
by the United States Department of Agriculture, Forest Service. 

50. The method of cUim 48 wherein said coloring agent is at least one selected from a group 
consistrng of higitive coloring agents, non-hrptive coloring agents and pipnents, extenders, 
opacifying pigments, and other highly colored coloring agems. 

5 , . The method of claim 46 wherem said suspending agem is at least one suspending agent 
selected from a group of suspending agents consrstmg of Attapulgus clay, SepioUte, Fuller's 
earth, Montmorillonite, and KaoUn clays. 
< 52. The method of claim 46 wherem said corrosion inhibitmg system is comprised of at least 

one soluble corrosion inhibiting compound and at least one msoluble conosion inhibiting 

compound. 

53. The method of claim 46 wherein said corrosion inhibiting system is present m a mmor 
amount effective to reduce the corrosiveness of said fire retardant composition, in concentrate, 
to at least one of a maximum corrosivity of aluminum to 5.0 mUs per year, brass to 5.0 mils 
per year, and steel to 5.0 mUs per year, as determined by the "Unifom. Corrosion" test set forth 
in Section 4.5.6.1 of "Specification 5100.304b (January 2000) Supersedrng Spectircation 5100- 
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00304a (February 19^6)," entitled "Specification for Long Term Retardant, Wildland Fire, 
Aircraft or Ground Api^lication/' issued by the United States Department of Agriculture, Forest 
Service. 

54. The method of claim 46 wherein said corrosion-inhibited fire retardant composition 
comprises in the range of about .01% to about 10.0% said corrosion inhibiting system. 

55. The method of claim 46 wherein said corrosion-inhibited fire retardant composition 
comprises in the range of about .30% to about 6.0% said corrosion inhibiting system. 

56. The method of claim 46 wherem said corrosion-inhibited fire retardant composition 
comprises in the range of about .60% to about 5.0% said corrosion inhibiting system. 

57. The method of claim 48 wherein said rheological modifier is at least one selected from a 
g group consisting of guar gum, derivatized guar gum and xanthan gum. 

58. A method of inhibiting corrosion comprising providing a corrodible material and contacting 
2 said conodible material with the corrosion inhibited composition of claim 1 . 

r 59. The method of claim 58 wherein said azole is at least one azole selected from a group of 
5 azoles including tolytriazole, benzotriazole, mercaptobenzothiazole, dimercaptomthiadiazole, 
1,2 benzisothiazoline-3-I, 2-benzimidazolQne, 4,5,6,7-tetrahydrobenzotriazole, tolylimidazole, 
^ 2 2-(5-ethyl-2-pyridyl) benzimidazole, phthalipiide, any alkah metal salts thereof and 

^ 1 combinations thereof. 

^ 60. The method of claim 58 wherein said corrosion inhibited composition is comprised of at 
least one soluble corrosion inhibiting compound and at least one insoluble corrosion inhibiting 
compound. 

6 1 . The method of claim 58 wherein said corrosion inhibited composition further comprises at 
least one additive selected from a group of additives consisting of coloring agents, opacifying 
pigments, surfactants, stabilizers, rheological modifiers, and any combination thereof. 
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62. The method of clalp 58 wherein said corrodible material is at least one material selected 
from a group of corrodibl« materials consistmg of steel, brass and aluminum. 

63. The method of claim 58' wherein said corrosion inhibited fire retardant further comprises 



water. 



64. The method of claim 58 whef^in said suspending agent is at least one suspending agent 
selected from a group of suspending agents consisting of Attapulgus clay, Fuller's earth, 
Montmorillonite, Sepiolite and Kaolin\lays. 

65. The method of claim 58 wherein said phosphonate is aminotri(methylenephosphonic acid), 
or a sah thereof. 

66. The method of claim 58 wherein said phosphonate is pentasodium 
aminotri(methylenephosphonic acid) . 

67. The method of claim 58 wherein said phosphonate is l-hydroxyethyUdene-I,l- 
diphosphonic acid, or a salt thereof. 

68. The method of claim 58 wherein said phosphonate is tetrasodium l-hydroxyethylidene-1,1- 
diphosphonic acid. 

69. The method of claim 58 wherein said phosphonate is 
hexamethylenediaminetetra(methylenephosphonic acid), or a salt thereof. 

70. The method of claim 58 wherein said phosphonate is hexapotassium 
hexamethylenediaminetetra(methylenephosphonic acid) . 

71. The method of claim 58 wherein said phosphonate is 
diethylenetriaminepenta(methylenephosphonic acid), or a sah thereof. 

72. The method of claim 58 wherein said phosphonate is hexasodium 
diethylenetriaminepenta(methylenephosphonic acid) . 
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73. The method of claim 58 wherein at least one phosphonate comprises less than about 10% 
by weight of said composition, based on total ammonium polyphosphate composition. 

74. The method of cl^m 58 wherein at least one phosphonate comprises in the range of about 
1% to about 10% by weight of said composition, based on total ammonium polyphosphate 
composition. 

75. The method of claim 58 wherein at least one phosphonate comprises about 4.35% by 
weight of said composition based on total ammonium polyphosphate composition. 

76. The method of claim 61 .wherein said rheological modifier is at least one selected from a 
^oup consisting of guar gumy derivatized guar gum and xanthan gum. 

77. The method of claim 61 wherein said coloring agent is at least one selected from a group 
consisting of fugitive coloring agents, non-higitive coloring agents and pigments, extenders, 
opacifying pigments, and other highly colored coloring agents. 

78. A corrosion-inhibited agricultural plant nutrient comprising: 

at least one agricultural plant nutrient; 
at least one suspending agent; 

at least one phosphonate selected from a group consisting of 
aminotri(methylenephosphonic acid), l-hydroxyethylidene-l,l-diphosphonic acid, 
hexamethylenediaminetetra(methylenephosphonic acid) , 

diethylenetriaminepenta(methylenephosphonic acid), salts thereof, and mixtures thereof; and 
a corrosion inhibiting system comprised of at least one corrosion inhibiting compound 
selected from a group of corrosion inhibiting compounds consisting of azoles, insoluble ferric 
pyrophosphate, soluble ferric pyrophosphate, ferrous oxalate, fenric citrate, ferrous sulfate, ferric 
ammonium citrate, insoluble ferric orthophosphate, soluble ferric orthophosphate, ferric 
ammonium oxalate, ferric ammonium Sulfate, ferric bromide, ferric sodium oxalate, ferric 
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stearate, ferric sulfate, ferrous acetate, ferrous ammonium sulfate, ferrous bromide, ferrous 
gluconate, ferrous iodide, ferric acetate, ferric fluoroborate, ferric hydroxide, ferric oleate, 
ferrous fumarate, ferrous^xalate, ferrous oxide, ferric lactate, ferric resinate and any 
combination thereof; \ 

wherein said corrosion inhibiting system is present in a minor amount effective to substantially 
reduce corrosiveness of said agricultural plant nutrient. 
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